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(57) [SKI 

lew] ft*jfe«««^fl5<, ip> s/fc, &#t©^ 

- i?<D T N F BftlBftlSttftl - 5 LPSOv^n7r- 
S^SttfblBfriHii: U f©LP SfrttAlUe 

7r-v ? Stt'(bl6SrO%, v^n7r-^TNFit 
IBSrl 0 oyobl-Z-Wvyr-Vfemtm (%) Sr* 

U <Mlftl£, ^CLPS©!)A7^f^HttLPSt 

77-^ISffittB©ED.. ?rU5yA7^f^hffi 
ttLPSttl^O. 4~100ng/SitoltJb 
5LPS„ 



(2) 

1 

£Stt{fcf 5 LPS cot ^ D7 r -^fgttibffiSrJi^ t 
L, 

ffi$&\Z.^ ^e<OL P S<Sr^iPt^v^i ^cot? uy 7 -i/ 
©TNFl4i^i5vi?P77-^ffitt<l:ti^0 

col P Scot ^ □7r-v'ffitt'|bffiSr 1 0 0%t1rZ>^ 

(%) £*L, little, ^-COLP 10 
SCOU A^r^ H^±LPS^*^^RT'S1--> 

* MSSttLPS^ft^O. 4~100ng/)gito 
1 T'fcS LPS C0'>/«£ < 1 1 1 ffl^-atf«-(l^Jo 
IW*S2] LPS#, ffife^MfbaxSLPS, iffl 

s^feWfen-SLPs, y t*KA, ^-n^co-g-^LPs 

1 iEfcco®?i£i 

[§i*«3] «*A»e>#e)n5LPsas, /h*a»e>fi 20 

<btl. ZkcO!fettSr*-r5LPS-C*fc5, M*ri2|E«co 

±8^7-*: 8. 0 0 0± 1, 0 0 0 (SDSlMScl 
Sic £3) 

DVSt: 1~4/#^481 1 
^*yi»-$^«: % ±2 
HgMSfclSc: 6±2/^*8=P 
KDO»=5±l/Ml8f 

[it#«4] «»3i»e>»e>n5LPsas, 7^7«> 
<b#f>n. fcco^tt^-rsLPs-efes, »**2E 30 

£g5H L *=4 0, 000~90, 000 (SDS-P 

AGEteiCiS) 

y 4 ± 1 /^H 1 * 1 75 

y f- 5 7 ± 1 /ft*m 1 2- 

0Bfl&Kft= 6 ± 1 /5HF-* 1 3? 
kdo&=2± l/^T-giTJ 

ftfcft, &co^145r*i-§LPST*fe5. it*JS2E« 

40 

±^71=4 0, 0 0 0±10, 000 

8, 00 0±4, 0 0 0 (SDS-PAGEftlCjlS) 

y >-iC=l 2/^*3^ 

~-*y-y-s:>l&=4 5 ± 6/$H-*3 
mm&m=i 8/^*3^ 

KDOt=5±l/ ^H^Jk 3 75 

11***6] »»a»e>#e>jx*LPSj&«, 

Wi-^LPST'fcS, i»*«2fE«c0@«^J o 
±g$H-S:5, 0 0 0± 1, 0 0 0 (SDS-PAG 
EftlCiS) 50 
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2 

y^SSt : 2±l/^7-»5, 00 0 
^yt^Vlt: 911/5H-I5, 000 
KDOt: 2±l/^fi5, 000 
[1***7] MWfrt>'#btlZLPSt>\ Rco^lttSr 
W-f5LPST*fc5, it*«2fB«C0||?fSiJ o 
iS5>7-ft:6, 500+2, 5 0 0 (SDS-PAG 
E£(CJ;5) 

yv»: 1~ 2/^*5, 0 00 

y& : 7± l/$H-*5, 000 
KDOt: l~2/^fi5, 000 
[1***8] «**»fe»fen«LPS!JS, R«OWttS: 
W1-5LPST'fo5, Sff*]£2flE*OKffi#J. 
iS^T-* : 6 , 5 00+2, 5 0 0 (SDS-PAG 

E&leiS) 

y ViC : 2 ± 1 5,000 
^*y-*iy& : 5± l/^7-*5, 000 
KDOt: 2±l/^fi5, 000 

is*** 9] »*js»e>»e>*i5LPS!ss. we**** 

£>#<b*V &coMfc£*-r5LPS-T?$>5, tt**2f£ 

±»5H-*=6, 0 0 0±1, 0 0 0 (SDS-PAG 

y Vic= 4/^*6 =f 
^dry-y-^ X*=l 2/»7i6f 
fltflfi&gC=4/#7-ft6T 
KDOSt=2±l/^i6f 

[»**io] ttgr*»e>#e.n«LPs^, a. 77 

'ft^^-LPSt'ifoS, l***2fE*fero§£ligaj 0 

it*** in lps *fsttmvommmMx*h 9 , 

^^fhDT*«#§n5v^0 7r-^COTNF«4tB 
Srffittfc-rS L P SCOT;? a7T-S?SttftlBt««4 
L, iSlttJC, -ecOLPSSrj^flDL^V^tcOT^n^T 

0%, -T*n7r-S*roTNF££****1I*K:-*-,5 
NfCOLPSW-r^n^r-^SttfttSSrl 0 0%ii"5 
T^o7T-^tt^tt8 (%) SrSL, mile. *<OL 
PScoy hBttLPS£#«r*t*KT*i- 

* MlttLPS^***SO. 4~100ng/««to 

i "C$>5 lps co'>!tc <thi nz$tf®mmmmi 

[0 0 0 1] 

mm-th a J; 9 SMBlcHu LPS fc£tr& 

[0 0 0 2] 

1-fcJ6lei4 N ^co®Hco?Bii. f&tfSr^oriaJ 



(3) 

3 

*«0**itK*8ij**i5. *j(i3R«sfflt uti4, mm. 
*tL-m, name. JEtsnsomm^tcj; 9. @fjtro« io 

t^TV^„ (BgfP5 6$l:|*^f*^7l/V 
KttzWrLfc rjf^-rolSl^j ©70-741) 

ft r**0>HSflcj ©751) Lri>U HAHf. 
*K#L-CttS»**s»v^^5^jfeiiS*>5. (19 8 6 
Sj <DC-4 6I) 

\z&m£tizzkttt£\,\ mm m+-nsaEn*mm 30 

#fl?fft#j roc- 1 3 4 21) 

St^x-S^tt^tiT^S. (fj*i r«^rois*j ro 
7 4S) rroiSfc, 5WE«ffl*nT^5«»»llcii 

ttfc. flH4*tc*J-^-5«B**J 4: LT, 40 
[0 0 0 31 

9, **a^h*S*<, Ltf»t>, SO, ifeft, ttWV^-f 

trox-fes. 

[00 0 41 50 
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xh<o, ££=»*r-#£<, ip, &&. 
x-m%ztiz>-?9 vy T-v<DTNFm£.fiizmmki- 

5.L psro-r^n 7r-^SHtftlB«:*tti4: U KEN 

^roLPS5:ttL<j^ilrov?D77-^roT 
NFjg£i;£^;i5v?n;7T-^f£ttltlE£0 o /o, ^ 
^n77-v ? roTNFiiMi^o-^rofi (*W 
»#rottrojB0flc*j^Ttt. r^^Hftj t#-t-) tc-f 

5H©LPSi07?Q7r-: ^f&ttfcfBSrl 0 0%fc"f 
5r^P7r-v?SttM (%) £SU gttililc. ^ro 

-r^*^ K*i»s:flt< ^9uy 7 -^mmm 

roED 5 . Sr-^^SU A7^7^ M*&14LPS^W*/4 ? 
0. 4~1 0 0 n g/ig*$m 1 T*$>3 L P S < 

t «, #3§f]ro lps ii#8iJtettffi-e# 5 r t ii t *> 5 
2a«±*ftitiia*^t>*T, Mtcttfdiro^-fti 
ffioMtifflk flng$t tt^aj, ttata]^ 

[0 0 0 51 ^^7r-^j tt, ft;gfiS«BiJfero- 

®ror>-/^*waro»f);-c*>5 0 ttnfj li, -r^ 

0 7r-^C«t«?S±*ix5««RE§BT- (Tumor 
Necrosis Factor) ro|g#T'fo "9 
[1 9 8 5mzWft£tl1t V *M~ tfl" *7 '< 
^b-^/^^M - (The Journal 
of Biol. Che m. , 2 6 0 , 2 3 4 5 ~ 2 3 

5 41] , T^D^r-v'roett^KSSlc-onT^ro 
S^ftliltLTVKo ry^y^r^hjll, 1968 
fCl/^f (Levin) a»««l,fc, *^h^-jfiL 

T**>5. *3§^ro«*^iJ, ifi^ffl«^jrofttt^t L 
T<£JBT'#5LPSli, !|#tc*ro^» ia^fe, M 

P>^S?$ix5LPST-feoTi, sfeli^D t° KAroi 
p^fpt-fooTti^, /iib\ #l-^ro 

/i*ro<broicpg££ti5~ 

ffiiiroiiS-e^t«, *#1-5*fl®^rofi&ro^:Tro 
fcroas-S**!*. Witf, r/j^LPSj t#)t$tifc 
»fr^tt, /h^rotroA^^^n.fcLPSro^f, 
T , /h*ro^ft, 8Ki8roiia-eft», ##1-5*81 
e^roftfcro^xro t roas^$ft 5 i ro £ 3I» £ ftfci, \, 



(4) 

5 

ft < ft ib ftT v * -5 £ t T h 5 b Xh 3„ 

[0 0 0 6] :tl?)LPS<0 5*)«>f3> *%W<DWM 
Ms ftMMSJioffiM^ t ITftfflft 5 L P S 
jgtR-rStcii, ^yfhofJgi$Jv5v?D77-^ 
©TNFM^flgSrStt^i-S L P S©v? d 77-v'ffi 
ttl^IiL, JKM£, *0>LPS«r*JpLfc^J: 10 

**ti*ic-r s l p s (D-r ? n 7 r - vismtm £ 

1 0 0%b?Z-?fu7T-i?m&.itffi (%) *r*U 
«$*SIC, ^(DLPS©yi,7Xf^hittLPSMi 
S:»»^-C*i-5/^*-f K**Mr»< ^°7r 

-^SttlltCED., J*7 bffi&L 

P S-g-^TfiiJSO. 4~100ng/^iimlfS)5t) 

10 0 0 7] H77f^ UtttMLPS 20 
*^S> H**9L ^^«», V : BB 

efcfcJS^U rtnatj 14, Bg?D4 6¥fc**ra:Jt«£ 30 
*»6>38tT*ixfc r|8£fc,&*ftj <0ffi«*:!S-&U TAi 

*j , r^^t'v'-^j , r-y-r/tyj, r^a 
yj . iv??t*j , rr-^^^-y/H . rK^sj 

ry^y^fj , r?xj , r-7-y*y#yy!7j , r* 

r-7>-*yT • fc/u**j 14, Bgfp6 3 

u rT*#Kj it, Bgfp5 smz&mmA&ftmwrW, 

OlEfM^L, W7^3yj ft, Bg 

m <oe**ir-&u r=.^x*j bbsu^ick 
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rjitfett»?n*iis*ia*j <Dt&mm&Lxmm&&: 

*«WTttffl-et4fflC*iW»tt. Wx.ll, 8fflfi4&, ¥ 

-y^**, y-7«, mm<ommxh 

-e#5. LTI4, Wx.ll, -f^-f^JS 

*m&%jx~hz>Tv/, =Ly&z*mmv>)X'h?>->- 

h%<}^>, VY4*®'^syWM?faX'hZ>i}7*V*s 

/j^s, ^yf4y7-7^Jilt^T-fe5^?>E, ^*»*x 

^TJ^y-7, i-xmi-xmm®>x'ht>v\tf'(*, 
uy'y. i-*&Y^Ymm.mx'hz>v-TV. -r*mvv 

s^i7, ;<7mw7mmMx~hz>**. ?*/*®t 

9\)mh97-xmmv>>x'hz>*>#3-v^ t> 
vmT-?3-\-y/umm®)Xh?>7-?3-ir>s/u^ 77-7-1- 

mm. i/*m->*zmtev>)X'hz?'(9'(*3 9. - 

^X^f4=^X^Jgflt^T*fc5-<7X;7, 

4&-c*fc 5 # >7 7 9 , 75/77 5/77 ^Mfttt 

II, Wx.ll, h^f-^h^f-SW^ffcSx^T-, 
7«tt^tL-c»i, Wxii, *yy-7««», «ny7« 

*», i^y7?S1l^, 7^7!>SfiMtifflT'#5 0 * 

yV9mmmt lth, wx.ii, =^y^y*^stt#> 

T*fc5 7*y, =>>7*^3y7*Mffi^T*fc5='^7', * 

y^Sttfet UTI4, Wx.ll, 7->^7 !J?47-ry yjs 

LTtt, Wx.ll, ^-y^x-f xm>vV7mMm-Qlh 
5^^OTfJ5, BiaWfti L-Ctl, Wx.fl, 



7 

(ft, -p-yanS-fe* ±u<7jishlzmirZ&<<Dm® 
(Will i?-<^*— ^*H«)«Ji«w«Effl*n***) 

tt, «A*»v^fc!Uc«*t*< *\ Xli, Afflict 20 
ttit'tiMf lc <t $*lC7k£7JP;lT$!oT 

0>IK*Mtfc0>*Mt «tt. SfefJPft. H#wit 

4 < , mtmmnmm^cxmswatiiMit\i\ 30 
ttm*©a«ttia5v^L psoas*. 

5*tt<0*Ht*r«3tEL4v*5 0Wit5Ii* 5 »i 
U\ X, TkogsTJPAte, K«4Wtt0>flB& 1Sft(cJ;tp 
&45ri\ IW8*<0»£fctt-t«>»l'&iflS7 Ow/v% 
JWT, g*U<«2 0~5 0w/v%Sftti-'5tSfe^ 
±«:Te*>5. Sic. H^wiiStt. ig&£3l#ig^£ 

»tft^-e, #3§0J<7>y Ay^r* MUtl^LPS© 

«fttt, y Ayxy-x vm&f-fifrbnmLx, mz. 40 
tf/j^*a?-o*&-^tt#5j3offlft±#i-5. wt, mm 
nttmmt Lx&mirzm'kzw\ct vmw-rztK 

V»t>*5S3R#-e*>ntf. £*T<0E«*|M*fcL-C, (ft 
BttLPS 4#8s«r*Mrt-5r. t life 

#&&:fc-$-ftii.tv\ 

®#<bftfc$£(&n B n £. 5 Omg/m 1 lc45<t9(C^@ 50 
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Mfi4<, W*.tf. hD^nofti (CiT, TCAtfF 
Bfc£(£fflT-#5„ 

©ft^T', >S^III«m-ftLTjtlRSrlHllRU"C«iff* 

4 5 1 g wo l p s #ifcj£-ra©-ett#!&Sie«T?*>3. 

®&I^T*®Mx.TpH8 t tT7J»5)3 7 < ClcMaU. 

4*3. r©Bg«ffl-J-5Sit»«©t«)-e*>5ie.Btt4 

®±M?rI5li|RtT*^L. 4lC-CHl«l*?4Mt*ffKW- 
"To 

®±ft&ln]lfcU T>vU V SrasJPLT«p|dL, ttftfcfc 

^co t <7> t? fe 5 £>Sli4 v 

▲ 1 0Vft^T?*ftlcfl6oTy/HtiBi:#UT» y 

t LTIt, Witft?;^^ (S e p h a d e x) 
G-75. G-100, t7r^P^ (Sephacr 
y 1 ) S - 2 0 0. t7rc-^ (Sepharos 
e) 6B [W±»i*ffl7r/V'^^Ttt; (Pharmac 
i a Inc.)®!]. /<^T^y/P (B i o g e 1 ) P 
-100 (Biorad In 

c. ) tt§g] . h — 3— /U-HW- 5 0 , HW-5 5 
OK#WitlHttiS!) ?r«ffl-C-#So ^«^lipH3~ 

i o©fc©4e>t^-rnTt>j:v^ m?M, fm-hc 
i xii y ^mmrnkfemx-z 5» 

Al lT*^T-iOjS^lCSe^^*Sri)Di. 3 7*C 

x*2®rm±'(y**'<-- ytxm^m&m^m 
l. »e>ixfc»3ii»a«*?ifjfeicaoTiR^*iia{cj:«j 

f±, Witt, 7°ui—VE mmitm±) , ^nr^ 

Al 2T^^-er(Oii»^^felc^oT, CTx.fi, 
77/W->7ttiOFPLCv'XfAt7r/l''7->7t 
KO^e/ Q— fe7r c — X (Seph-arose) , 
Q— lr77n— ^ (Sepha-rose) L 



(6) 
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tfLXV r-BH4B#«rlE]l|Xl-.5. 

tmbtiZo x, flMjirri*oMXiCJt'<ft l ooo 

T#£>;rvfcy MN4M»LPStt*<0**. 
[0 0 0 8] HBti-aiBffiiLPS 



f**±0*ge>ft-Cv*5*JIMLPS, 7/v*y^^ 

7T-f ? — (A. radiobactor) 7j» 

<b#<b*l5LPS [f-. cx^. ^y./>i>, (P. H. 
Graham) , ^.A. ^ . T'y^V (M. A. 
O' Brien)*f/7V^^ !J- 
!7 tyx- y/fr y ^ (Antonic van Leeuw 
enhock) , vol. 34, 326~330H(l 20 
9 6 8f) JT, A. 7f-ft^?-LPSi:» * 

± ffi S a 

® l • TS^-r^rv- • *<i— V 

* b 7 y T y • ^ * >^'- K 
®* n »> y 

iEW'&LPSl, LPS 2, LPS3£#8rf5 
KWt, Y77>^ (We stphaD^My 

y X 4V fs—ifs/^ YV—Y ^iXh!J- (Me 30 
thods in Carbohydrate Che 
mistrylfflvol. V [pfcH-a — 3 — 7©7* 
7V77 7°\s7^ (AcademicPress) 
1 9 6 5¥«Mt] CD 8 3HlcE«Lfc*7*y~/Hfe 

*>, LfcSK 
xy-^i#i:a»U ft^T, «<M>«fcJ:9*Ji& 
EUKU r<A*Jf &jg^KttLT7i/-/w£l&i:L, 

ftfticft^, {BJxIi, 7r/^v-Tthi!!<DF P LCv/x 40 
7 1 At?7r /^^aiOt; Q-t7 7 n-X (S e 
p h a r o s e) , Q— 177 D — ^ (Sepharo 
se) STtefflL-Tg-f t^Dt H^7 7^-JC# 

awwroy A9*r* hi^4LPsw^w x 
i*, «ia*»«iK#3*r5ii9» ±i&im 



o-CpJE-f-SiNBffiaSLPS 1. LPS 2. LPS3RTJ 5 

*ne>ro-&j«LPs*s»ai-5 c *»«lps»i, w*. 

fi, *lf-f7 3 (D i f c o) tb8»&tfJE**l"CV* 
5c S"0«£«LPStt, 7-7-a s/Ufi (0*) 

#£K£9»f5r tt>-C-#5, 7x7^^- (We 
b s t e r ) ^W(T) WzlJ . -i $ a. J )\> ( J . I mm 
10 unol. ) , 744, 55 (1955) ; <?**h7 
7 IV (We-s tpha 1) %^<D r<7i h y-y—JV 
7t/l'->a (Z. Naturforschjj, 76, 
148 (1 9 5 2). y tf RAfi, <*Rtf, »-{b¥3li 
fn*>f>rtJIS$tlT^5. ±l2®iSLPSl, LPS 2, 

l p s 3 zztiz'timk-rz 3m<DMit, 

«WLfc*»>t)l4toI». «H«rH*rf$MtSftT 
«IStt!5:oii9T-fe5o 



50 



*H 

*H 
*— ^ h7!)7 
0* 

-It, ^<£>38fe<7?$£$£, |slC<P-fe5' h<7)E t -2 -try 

7i/-/l'-|Sft [3i A. fa (M. Dubo 
i s ) 7t!Jf'f7J/V 5 ^ h y ( A n a 1 y 

tical Chemistry), vol. 28, 3 

5 oh, 19 5 em x\ sella- y-^ . i 

-Tf. p — y— (O. H. Lowry) 5?-\r— t 
/U^-y /M^-n^/W ys;*r-y (Journal 
of Biological Chemistr 
y) ] , vol. 1 9 3, 6 51, 1 9 5 1 *£) -CJHJt 
Lfc, 

[0 0 0 9] LPS^v7P7 7—W4 yi^hcTN 

f s ate frffiia Jb -r s h e 7j g m fctm 

&mxhZ>Z.}:\Z. *— Xy-i/P (Ca r swe 1 1) 

f;- t-fiy7> a-i^i- [Proc. 

Natl. Acad. Sci. USA. , 72, 366 
6~3 6 7 OH (1 9 7 5¥) 3 lC«W*ixT^S. 7° 

-r-j (rtHttTNFS^ffiiija) x-fo9, by^yy 
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(£14, -r!>^t75^^n7T-^tt^ft«BJja^HL, 
itll-7 P 7^^-i LTcDffi^^-r^^ I FN— y & 
SsflRU ft^T\ h y#-i: L-CWLPS£8sSPU * 
(7)TNFettlrSte-rtLlJ<tV\ TNFgteli, L-9 
2 9«B)!a [^n^-xV ^ -^a^rvu 7# 
x 5— iJ-^iyx ^ya-i^x-^l, 3 6 6 6 

-3 6 7 OH] lc*t-r5«Stt£SlcLT, 
(CLTate1-5 0 L 9 2 9)!fflJ)&£, 5%f?«SJEl&Lfif£ 10 
APX.fc>f-^/W5--vi>.rc ; /-fev>-r/Hglfi (J£1T, M 
EM^lfiirSt) T'WfiKU 8X10* 1 0 

0 n 1 (DIH±Jg%l^^tl'5^CL, 9 6 7W¥J&7V 
-hT-Wa-TSo W«&ttfi3 7t, 2B#Rfi, 5%CO 

2 . ioo%h 2 o-efct>, ii#wi»jsj&incfflv % e»^ 

g/m 1 ifc5«fc5KAP;t, «*fS»fK*^ 

1 5 0*/ 1 t-f5o EPJftfc, fctt&aSfcMEMJgJfi-C 

KU ED S . Sr**5*^T*#5) „ St-, ftJ&iSS 20 
200/j I i<fofcL 9 2 9i&fflJ}&&±IE£:#T-l 8 Rf Pfl 

O^T'O. 1 %9 y hSr-^tf 

#iwia«>iis**»e>»«ai»*jstt«:ie«ws-e#5. 

SfcfeSfcOD (5 9 0nm) X<»W)t&kffi&k LX&I 

tt£»TS„ ei4<0^a»i^O«lCfT9o L 9 2 9*ffl 30 
J&#5 0 SttttOftR* (N) &#*5 0 *t 
Hi LT^i^^TNS [StjgPf^jkffl (Tumor N 
ecrosis Serum)] L, ^CO^I^^r 

TNSCffittn (*fi/ml) £2. 4 X 1 0 * WtiL/ 
mg/miroTNF-aSrfflV^£t5, rco^if^ 
TNS(DED» $r-^X.S#!K* (C) Sr^S,, 
ft®. mZ/m 1 ) HtN/C X n VWr*-f 5 0 

[ooio] 

5. x, wmmkLXfi. mi-. 
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if. fL*S, fy^y^mx^^, tefrMkLxit, ffl 
es^^x/ms, f t h'amm-r h y ja, 7xy- 
£, nm. y ^8fe&^#tefflT£5 0 

[0011] ft fflra ft<P tt » 
"Cflt££ix-cv3 r^-yxfx^^^ (w r i thi 

n g) jfej (1 9 8 2^cB*£ffiJR«ea#tta»fe»fT 

zntz i%mkft.%mm&i «4i5i) 
x^/i/^^y^troittifc^ft-ciifSLyi:. wr, His 

5o fcfcs ^*VPjT*ffiffl$^fc r^liLPS] 14. * 
lr-f73 (D i f c o) |±|S!0 12 8: B 8 XhZ> 0 

[0 0 12] §mmi (/h*LPSO«3t) 
<D,jxM^-yiC, 1. 0 9 %roR»Sr*tr««/J^*t& 

(7^ y *x\t*i-ym<Ds^- vv y h^y 

(3, 120g) SrAtv, 2. 0 3 1 CD3£S7k£*P£T 
1 OMioT K-7 t Lfc„ 1 5ftm<Di»ira£ 1 0 1 
(D^SriP^T^S^tcjt^LTryy^lLffliSrftV^tli 

^1^* Lfc 0 ±fi^«^««fRfl| LT 2 0 1. l 6 ©i 
(*&*A) . Ml', «BK^»r5 lroS®*^ 

4 0. 1 g<0!^*^#fc (»*B) . 
©itlfe*&*A, B5r*BT5=>^ttS!J|5g^Jgig#HF 
-L a b 1 (Cttt, ^fiiS^5, 0 0 0 ICOl^Tte* 
SI*-H)7^HF-LablPM5^ ^*iS^ 
1 0, 0 0 0l£ol^-Cf4tp^#- h y .y v'HF-L a 
b 1 PM1 0^S?)W-ltTPS^-jliiiSrtfofc [M*5~ 
1 O^ A1E2 5psi (1. 76kg/cm 2 ),tiJ 
E15ps i (1. 06kg/cm ! )]. *<D&mz 

^A:^*5, 0 0 OWTroSC^Sra , 
5H-i:5, 0 0 0£l±(Oa55>Sra 2 
»*B:^*5, 0 0 0£lTWgC#£b, 
^*5, 0 0 0&,±.<D&ftZb2 
S*A:^ftl 0, 0 0 0J£lTOg(5^Sra 3 
^ilO, 0 0 0W±(O^Sra4 
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^*B:^1:10, 0 0 O^T<Og|5#£b 3 
0, 0 0 0fiJLh<D&#&b4 

^»5, 0 0 0«TOH#lcttfcfc^#fiELfci^::i: 
®±f2$*a 2 <©3 0g£l 1377X31:^1, 6 

0 0m 1 <Dmm**m^X\ 6 0#P^X*-7-T*jt# 
Lfc^ g&ft*Piii}Iit^$SCR-2 OB (n-*- 10 
RPR 1 6 £l£mJI~ 4 t t(C?n£PLT:JoV'*7 t -) T4lCTii 
-bftMWift (1 0, 0 0 0 G X 1 0 ft) LX±m Z 
EllK Lfc„ 

<2>Z<0±mt:l 1H£7 7X=MCA*U *i$T (®i&^ 
2<C) , xf-y-X-ffiWLtatfb, mmc2^c^M 
LTfcofcl 0 0%TCA7Mgf#2 0. 5ml£j&T 
L. ®T^T^7k*+(ci 0 5>F»TOBLfc„ 
®^^-CSflEt|B]^^LT4TCTiS^SI^ (10, 
OOOGXIO^) (CttLTi£Jg£[e]l|XL, TkTktTift 
*PT, 3 0 0ml ©SS*i*lC5 0 Om 1 Wt'-*- 20 
IcAtlXmnt, TkTfc'pTftiPL, Htl2i:l^#(cLT4 
r-cs^gl^ (10, OOOGXIOft) (Ctf L T 
itSSrEWX Lfc„ 

©iOifcfSS: 1 1 fc'-TJ— IdAft, H@tK5 OOmlf 
HSU, lN*iftthD7Ag«g)3. 5ml£&ffl 
LTffP (pH7) L, oV^T\ TfcKfTftSPLft^ 
1 N^^tT" h !) !)A«)2m 1 fcgsiPLTO. 
0 2 NTKSMtT- h y 7^^lC/i5 i 5 (C LTifc{g£*§ 
*Lfi„ 

<2> 1 N&$ii$ 1 . 5ml^MtpH8i:L, ^^T'l 30 
0 0ml <Dm&7k*Mz.tzmc 1 lHft77X = lC^L, 
T3 7 < C<D^3-:x'<-*-|*9T3 05>Pfli*o< t>g» 

® 1 0 0%TCA*&$3 Om 1 SrflPxTjg-g- Ltz'& s 
3 Ttro^y + a^-^-rtTl 0^^>o< 9g^L 
Xfrb. &)3 7^l^fflLfc^.i>5rgtShi-CD 1 0 
OR (hi -tt^ttS!) fcfiiffl LTig4>ftft&ft ( 3 , 
OOOGXIO^) [ZttLtz. 

®±fit£lHii(5tL-C7kftu mt&'b&mktt (1 0, 

OOOGXIO^) fCttL/io 40 
A 1 0 T±m S:0IR LT 1 0 NzKSHkT" h !> 7 A*ifc*& 
3 . 6ml T"PfiJ LT pH7i L, RB?USi&3S (3K#i« 
SUHP-150, yj/V?- : UK- 1 0, N* /£ : 
4.0 k g/cm 2 ) TSfciL*:. 
Al lvmt>tlK.MtB&G Om 1 t7 7 P-^ (S 
epharose) 6B*7^ t^H7r/Uv>Ttt 
(Pharmacia Inc. ) §3, 7J7-klMX : 
5cm (t*]&) XlOOcm (2^y h/U) ] £ffiv\ 
TVwitii [$fjj£ : l OmM h !)X-HCl/lOmM 
NaCl (pH7. 5 ) , MM : 6 0 m 1 /!$] IC# L 50 
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T. #20ml <0!l#«:ftfc. 

A 1 2TUK)/i>f.4 3SB*>P>5 6#B&£»iB#2 8 0 
m 1 *0H\ 7'Pt-fE (fWHtS^tfc) 4 5 0 /i g & 

81 (*#*RUHP-6 2, 7-*/P?- : UK- 1 0, 
N* S. : 4. Ok g/cm 2 ) TSMgLfc.,, #CV*T\ 7 
7/^->7ttRFPLC->XTA (*7i» : *y QHR 
10/10) SrSoTl^ ;*"y3c&7 o-r h^77^ — 
fcttLfc IP*>, lOmMMx-HCl (pH7. 
5) i: 1 0 mM©N a C 1 SrttfgftTKffS;* 7 A 
left Lfcfc, ±!B$if$TN a C 1**5 1 6 5 mMKif 
JP$*lfeifiiaSr«fottaf» (2 00ml) XX 7 j*zm 
ofc„ ftl*T\ NaCljgJ^Sr, 1 6 5 mM;5>P> 1 
Na C l«£4affilCfc5±9lC*to*tf*#e>£*4 0 
OmlTBWLPS&J&ttiiSjit, # 2 m 1 Oll^SrlelUX 

ltT*>f>5~8#B(Offl^Sr#f-frT, LPS*ESi^9 2 
%©8ml [LPS: 3. 03mg (miEH^J 1 lEtt 
0*&T-aiJ£ U;H7X7^HttLPS &*!£-?«> 
So «TroLPSitiTw©iIfiffe5) , «: 
0. 23mg, 16: 0. 04mg) SrHltXLfCo 
A 1 3 Y&Vv-C-?rCD8m j £ % j^yy^f^^^ (Sep 

hadex) G-25 [77 7 A : 2 . Ocm (l*]&) X 
20. 2cm (66ml)] £{£oT7VMfj® G&W 

^^MH4©«88*ixfc*9~l 2#a<oiB#£#N: 
T, LPSttI^9 5%(01 2ml (LPS: 2. 7m 
g,H:0. 1 8 m g , §S : 0 . 03mg) L 

fc„ fcjs. S^t^ovh^77^ 

ftftlfcifejci^^Jltte, ooo~io, ooofco 

A l 4 Y±IEB#£-8 0 < CT'«ife^tctIi:tc/j:5*T' 
«G6ftttL, fi*^SiJSLfc?>0. 75mgfeofc„ 

OUT, r©^S)!i«D p p^/J>*LPSt^l-) 
tLPS»PA 7 *f£&*'&®Mlkm l 

2. 7-^-0. 75 = 3. 6»C>5C5. *$t^i LT 

#«L#5*Sfcro«tt, «±^ffi^(cj; 19 3I«±^TI^ 

LPS*«fiKLTV>-5«i#^f»ti5o ftot, 
»TO/J>* LPS W*|g*ai:lcS<5V »TW-^-T 5 1 
16=0. 03mg 

LPS = 0. 7 5-0. 0 3 = 0. 7 2mg 
tz.fr 

0. 7 2-^0. 7 5X 1 0 0 = 9 6 (%) Tfc5„ 
[0 0 13] /J^L PSOift 
A 1 5Tii£EJi 

/h*L P S Sr^@*{C^j» LT 1 m g /m 1 «ft«rMfi 
L, *<D4 iu 1 £ 1 . 5m 1 « h U7^3.-7*lcAtl. 
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tz„ ZtliC s glJii, 1 mMCEDTAl; 2 . 5%SD 

(pH8. 0) SriPx-TiSStLfeSDSftiafKl 1 *r 
JO*., C1<0^£ 3 Lfc. 7r^->7 

t±iU<E>77* h->^TA (Phast System) 

tftfflU tSioBtSDS-/<y77- ^hJJy 
7" (Bu f f e r Strip) (7 7 l^i/T^M) 

#M<D7t*Y flV ^77-{iyh (Phast 
Gel Gradient8-25) IdWU S*t 10 
JE 2 5 0 v , ft^cfl:^ 1 0 m AtC-fc y V LT&«]£IS*& 
$-ttfc (*W«l»Tfw©«c»feSrSDS««*ftifei:# 
1-5) c flcftfcTft, ^^'>-Jfefei*SfefeiCi3»t53it 

v->7l©0. l%77Xh ?/\>7/V— ( P h a s t 
Gel Blue) Ufcfeifci: LT, * 5 / - 

* : mm : US* 0g*tt3 : l : 6) «»c«:ttlr\ ft 
WJiff T'^fe • JUife Lit. 

1) sot-esa-rajfefe 

2) 5 0t-C5^|BJJKfe 20 

3) 5 0*C-C8^(ajSfefe 

4) 5 OtT-1 O^WKfe 

5) 5 0tf5»H§H (^!J-fen-/K is®* 
(O^Slt 5:10:85 

6) ftft 

1) 5 0lCt2M mftWi (*f> J '-/K BIFM, IKS 
*W^l:Jt5 : 1 : 4lt) T&a 

2) 5ot-e2^iHj» "mm. mm, m& 

^cO^Alt 10:5:85 iMM) X'&M 30 

3) 5 0'Ct?4»M, (i^/-/K IMI, $g 
TKfO^iitl 0:5:8 5iSi£) T'ftta 

4) 5 0tT-6#f?fk ifiSffi (8. 
r t K) T-to® 

5) 5 0tf3m i5fe#« ItBt 
Tk^Sit 10:5:85 jgjfc) T'&a 

6) 5 0t?5#HK (zn^Z-zK 
TkW^gJtl 0:5:8 5rS?£) T&a 

7) 5ott-2^, (fl«,-r^->*) -t-&a 

8) 5 0t-e2#WJ, ftftfS T&a 40 

9) 4 0tt?13m 0. 25w/v%IS«fftll 

10) 3 0°CT*3 OfHHJ, flc#« (JWW*^*) T-^g 

1 1) 3 o<ct-3 ofwta, (mu^*) T-toa 

12) 3 OtT-3 0#PB, $tfeft (0. 0 4v/v%* 
/PA7/UftK+2. 5w/v%Sttl>!) 

tt) -c*#ia 

13) 3 0tf4m (0. 04v/vtt/l- 
A7/Urth'+2. 5w/v%ftlW- h 'J ^Aj5fc*«) 

14) 5 0 °CT' 2 fiO£flt±K ( 5 % v / v %R 50 
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K) -e&a 

1 5) 5oic-c3#inj. ftSiK (Sit yy-trn-zK 

lRe*©»*Jtl 0:8:8 5r£j£) -CfcHi 
1 6) gift 

LPSfififfefefcffeSStf, ^^HfefeiCttJfeSfcfc 
^ttKSrfiJfflUT»fe#«r*«U/te>, ^*8, 0 0 
0±1, 0 0 0rofirfilOh*LPS(D±S^fe«^^tti 

A 1 6 T y yftjr* 

fi^- h!)/<7 (Chen-Tor ibara) & 

[^x^if, ys:*r-y (Ana 

lytical Chemistry), vol. 2 
8. 1756~1758H(1956*f) (C!p«lL-Tft 
©»0£fTofc. /h*LPSSr3Re*t»<»L"C, 2 5 
m g <£>/h* LPS Sr^tr 20/il O^JrPtS L. /Mt 

■Mr ica ix/t. 20(, i«50v/v o mmzma 

1 6 O^^B^PdWQf&Lit,, ftV>T\ 2 0 ju 1 (O 1 

0 v / v %iHfUMtt:flHD L-fc&£#*'<— t-T 1 ft 

ftt^TO. 5 m 1 <£>Rl&S£||£ (lml©6 NtfitHL 2 m 

1 (OB^fr, 2ml»2. Sv/wyo^U^T^y 
^C'AMlm 11O10 v/w%(D7^3^fySiS: 
jB^L-TWSU i<D0. 5ml5rffiffl) SrHSaPLTS 
fiT?3 0#|«Jj»*L->tftfc, 8 2 0 nmT'<E«K (O 

d«».. ) £aj£Lfc 0 ttttwiuseim 

@7KT-%«?b, yvlii:LT J cii€h2. 5 wg , l 
M. 0. 2 5^ g> O^gSr-^tfO. 5ml©ii5: 

MHL--cttfflL/t. *33, y ^ i g (4y >®er*^*y 

7A4. 3 9 #5>ixfc:^*&*l 

"To 

[*1] 
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0 D«*o TO 


4* <* 










0. 002 


0 


0. 150 


0. 25 


0. 620 


1 . 0 


1.559 


2. 5 




/JvgLPS <4tStt> 




*§t#Ufc 




U ><OM : a «) 


0. 036 


0. 1 


0-07 3 


0. 2 


0. 104 


0. 3 


0. 13 9 


0. 4 



(CT-foS. *JtLPSC»ft*8, oootiSSU 

1 30 

«J>M*xio-*x x — 

2 5X10-* 3 2 

±e**tu ^fta*i~4fc*»LTv»sj*H©iofc 

Al 7T^Vt^Mf 

x^yy-t;^y (E 1 s o n-Mo r g a n) ft 

(MXit^mAtnm t±<t^nm.mm n o . 4^37 

7-3 7 91) fcflMfcUT&oaiJfcfTofc. /h*LP 
SS:If*l:i§«Ltlmg/m 1 ©SiKfcflIKU * 40 
O100/i 1 £r*? U 3.— •y^t^.fs/^ 7 
*#7*ttK) l-Aft, rftfc 1 0 0 n 1 W8NHC 1 
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SrgsAP Ul 10 °CT- 1 6 VHWialk Lfc„ 4 N N a O H 
%m 2 0 0 u \ t L7c„ ^0100^ 1 

ft, 2 0 0 /i 1 (DTE^A$rAPx.fc^(-, 1 0 5tT' 
1. 5B#P«iWP$iU ftv^TisftTK-C^iPtfco 1 
0 0m1£#&U 6 7 0/1 i©9 6%i^y-y^Jp 
X., SIC, 6 7m 1 WTI2W3dB*riO*.fcftlC&»-Cl 
BtDttBU 5 3 5 nmT^AS^ay^bfCo ^S^ft 
fifflWt UTiiO. 2 0~2 0 0 ju g/m 1 eON-T 

(f*||A) 7 5 ^ 1 C7tfyV7t hVt 2. 5ml© 
1. 2 t**$Mt\,XWm. 

(SygB) 1. 6 gOp-i?^fM^X7/l'r fc Kt 
3 0ml WStg^t 30ml©9 6 / — 

£fc**8, 0 0 0) Tcofco 

90^ lW^SLPSlMSi (lmg/ml) K 1 
0/x 1 drtSB^ip (0. 5 5mM©-7/^!)yg!) £#p 
x.fc„ 1. 0ml CDO. 5Mt l)A^f7- h£#P 

gJ&-C 1 BSKI&B&I- 9 6 0»i 1 ©0. 5NHC1^P 
X.T'PfnLfc,, Cft(C2m 1 <n^*-*yv&1)U7LX 1 5# 
W*U<«lfLfc. ftV^-C, 1, 0 0 0 gT5^ii^ 

y^^^nvh^77^- : S*tti!|©G 

C8APF, ^rtt^li-^^A:*^©^;^ 
(Spelco)ttSFSCAP Sp 2 3 30, ^rt 

K*«l^©S*t UTIi, %-> ft^mAttfUO-frA!) f 
KAt*fe5AiSSLA-l 5-PP (#^42, 0 0 
0T\ i^tp©flgflS^li6T*fc5^t^*ae)ftT^ 
5) /h*LPSWSg^!Sctt6±2/ 
5^ ((K5&5H^48, 0 0 0) -Cfc5<t#t£$ftfc 0 ± 

mmm i ~ 3 EKc^-r, ^iEi(i/h*LPs©, 31211 

liAJ&liL P Stf), ^3Hl±S"B*SlLPS©f -V- h 
Xhho ^l~3g!tCt5V^T, g)^$ftT^5±Sf- 
^##(C*tJ^1-5«^ll#F B 1 (#) im©ii9T-feofc 0 
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20 
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SIB: 

l 

2 

l 

2 

i 

2 

^l~3HoJtKlcJ:t? N /hiLPS©f-c-Mii;i 
iLPSOf +— bWHT^fti*, S"0^lLPS(Dfc 

A18TKDOM1 

kdo (2-^ v*— h) 

^ f Jy^—/V7 5 [zX-r t* 7-^ (Shaby 20 
R. ) r-^-D "r^tUV /<4*lrJ* (An a 1 y 

tical Biochem. ) , 58 (1) , 123 
~1 2 9H (1 9 7 4¥) ] fclMBLTROiStMCfTo 
fc 0 5 0 0mgO^7x= JUTS. V, 5mlOi^/- 
/K 4 5ml (D*.mm* 50ml (^:T?D**6 

0 0 n 1 l:, 1. 05rag/ml©'h*LPS^tfI 
@A2 50(i 1 1 0 0 3 0 

SHHioaMftCJft* (2 3^C) «f"C3 0^R|**PU ovn 
T' B St^jtSW- 3 2 0£ri£oT4 2 0, 4 7 0, 6 3 30 
0, 6 5 0 nmT<B#*«WR!fc«:i||j£Lfc («3£«*-t 
tl^'ft A 420, A4 70, A6 3 0, A6 5 0tf 
5) . LTI4, 127n/ml ©KDOT 

^*=!>Ajfi [#H'>^ (Sigma) tt»] Sr^tf 
^@7K 2 5 0 h 1 fcteffl Lfc 0 ttflcSW. 

S=A420-A470+A630-A650 
ttfldWOlt (St ) 140. 3 7 9, fflpttttell (S 
, ) 140. 2 9 4X'hotz, Z<DW.(Ditm^^ t ), /h* 
LPSJCI45±l^/lv'5H L S8Ttf>KDO;a5-£*ft-5 40 
ft fc, 

[0 0 14] %>3£gil2 (^ni/7LPS COjSlia) 

©ttUBW^ou? ( «*) -r^^7-xa») 3 

0g&, aaW»*«fefc#feU4<«6*-C3:^y-/w 
®-©J5fe^jS2 6 girl 0 Omg/m 1 (OjtST*|g@ 

*K.*a»u 4 5t;-e2*nmwwfccaM>»»iif^ (4 

t, 1 0, 0 0 0GX 3 0#) luttLfc. 

@7kT*ttWLfc„ 50 
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2. 450 
2. 758 

2.417 
2. 742 

2. 433 

3. 028 

©ttta« 2 9 0ml SrTaEfcfrTHM ° -7 h 

*?A : Q-i?7T n— (,j>3cmX23cm, ffg 
l)180ml) 

ig«#J : lOmMH) X-HC 1 (pH7. 5) , Na 
C 1 g£ £>S2 : 1 0 mM, 4 0 0 mM, 1 M 
JSjI : 1 0 0 ~ 2 0 0 m 1 /*% 
ifig : Sifi 

©i$til«? LfciS^-3 1 0m 1 %V/l-=i7i y—MX'^M 
LXtikffiZftMLtc (pH5. 0, 4 0°C, ffo2m 

®ii^#8t (10, 0 0 0GX10#) Ktfl_T±tf& 
1 ONNa OHStT"PftLTpH7 i U # 

©# P>ftfcjgi&g$ 3 0 m 1 Sr7 7/W ^TtUK F P L C 
•^fi (*7A:t/QHR10/10) Sr^oTPi 
-Y^-V^m^a^ h^7 7^-|cf+uyc 0 IP*,, 10m 
M h U^-HC 1 i: 1 0 mMON a C 1 £^tf^fjj& 

( P H7. 5) -eiw**5Aic(<tLfc«, ±tmmm 

(2 0 0ml) T'*9^S:ffiofi 0 ftl>-C, glftLPS 
^ffi-fSfcft, 16 5mM*^lM©NaClif^l 
Efc&SJ: 5KNa C 1 ««S:HI*PS*ft«Sfe±*4 0 
0ml-e#?A$ri*v\ #2m 10M#«r@ifcLfc. f 

5~8#gWH#£0Hi-fc: < , 

%l^8ml £, t7r75/n (S e p h a d 
ex) G-25 [*7A: 2. 0cm (p^) X 2 0. 
2cm (66ml) ] ZtitiXf^mM (tt9f% : *) 
lilttL--C#3inl0>H#S:iaJKLfc. !)A7Xr^H 
t£<0?ifg£*lfc!r?9~l 2*B0>H#*0Hi:Tl 2ml 
SrHUDt bfc (LPS: 14. 3mg, ft : 2 . Omg, 
^6:0. 5 3mg)„ L P S tt&fEIOfcfll 1 EftC* 
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SfcU *fiSrateLfcf>5. 8mg&o£ 0 (WT, r 
LPScOy i^Xfgttttl 4. 3mglCffi^-t--5W-C, 
14. 3^-5. 8 = 2. 5 

fcB^ftriS&lli^-C, ^t3U7LPSlr«^L-rv^5iKt 10 
%*.ibft5o lot, Zl <D%k$tX'(D ^au5LPSCM 

16 = 0. 53mg 

LPS = 5. 8-0. 5 3 = 5. 2 7 m g 

5. 27v5. 8X100 = 91 (%) t?fe5 0 

2 p Liz l p sro^te 

»JSWllcflE«0*jfei:IPI*lcL-C, twmmbft 

1z. (au 5HF*tt. «B«jfiflfij4icE«©SDS-p 

AGEfel-J;i5ffliJ^Lfc 0 20 
±S»fi=4 0, 000~90, 000 

y 4 ± i /fri-m. 1 3? 
y * ? v£Sc= 7 ± i /m-m i tj 

SIWK^C= 6 ± 1 /Srf-M. 1 77 
KDO$[= 2 ± l/tt*mi 75 
[0 0 15] M»W3 (5B*MLPSOB») 
=F«!RjftimW»Sf*»feA*Ufc»«fflSB*«tt (2. 
Oxio" iWJB/ml) ftJEBffirUTffli^. ±12 
ttmft* 2 5 m g (Kjftfifi) /m 1 tt 1 5 «fc 5 tCtttf 
*fc»«Lfc. ^niC«ft«>9 0%M7s/-A« (6 30 
8~70t) £fls*PL, 6 8 < C-eiNrMS*L4*fei* 
tBLfc 0 8, 0 0 0G, 4 t CT'2 0#MiI^#«iLT* 

©**7k«riPA-ClRl«ottmS:tfofc 0 #P>ftfc7KJf £ 
jfeO*«i:-fr*>*T«*1>T-»a#f1ftH. o-f y- 
i/^w-^t 1/iociliLfc. rM8, ooo 

G, 4tT2 0#ITO8iCrfMiLfc. ±»«r#JRU Sfclfc 
h y ^A§r/>l;iDx., 0~4t:(D^i^y-/uSr6<i& 
4APX.-C-2 O^T— BftScBtfc. 4, OOOG, 4^ 

t*3 oftffl&b#mLx®$iLitfcmv!)*:** 40 

2 0, ft^T'T* h >T 1 Eia<£,»ftj* U 7^kV-? 
■Cft«$*fc. 2 Omg/m 1 5 l-HI 

fMcfCgliSU *I^7 (Branson) ttSi 

©y=-7r-f 7" 1 8 S^T'ffi^Ktea (ffi^nyhD- 
A-5, 15 5)", ^ffi) tCf+t^„ ^l>-e2, 5 0 0G, 
4"C-ei OflflJSM^MfcU ±»S:»JftLfc. 
&4^CT\ *ffl->^-r (Sigma) *t§aot*|&#«?B| 
iDNasel, RNase AT* 1 5 ~ 1 6 H#ffi*&g 
Lfc (f»U10^g/ml©DNa se It, 
2 0 u g/m 1 CORN a s e A&&/B Lfc) „ 50 
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mg.ommftM&%&to*.x 3 7°c-c 2 nmam. l 

fco ^V^T-2, 500G, 4ttl O^ffljI^BtL, 
±»*5>8tUfc. wOlfSrXiyA'-ry (Ge lma 
n) Si07^Df-f^^ (Ac todisc) 
?LS0. 2Mm-fjlti®Lfc 0 «««r^«lC*»lt [«f 
flg : ffl?;/^-^ (Pharmacia) 
7 n— * (Sepharose) 6B, *7-^t'fX= 
^5 c mXft$ 10 0cm, i^Sf?i£= 1 0mM» h 'J 
X-HC1, 10mM©NaCl (pH7. 5) , SKii 
=^3ml/cm 2 /B#) , tftfliliiO L S - 1 

±E^-7>'l±<0T^nf J ^^^5r^v> % ?L*I0. 2 m 

T/VT-yT (Pharmacia) f±®»F PLC, f 
SI : *H7r/^^7"tt»*yQ HR10/10, i 
1»*K= 1 OmMO h- y X-HC 1 + 1 OmMONa C 1 
(pH7. 5) "CI 5#ift#U &l^T\ NaCll* 
1 6 5mM(CiiiPLT3 0#«fc#U ft^T', 2 0»A> 
ItT, NaClii!l65 mMfrh 1 M<£>^g&)iS(c:& 

5i5l:Na c i *£if*p£-it&#e>ifci£u ftv^f, 

lM©NaClit'30{t^t5, iift3I=2ml/ 

ATiJ^L [Wfll : *l7r/^->7 (Ph a rma c 
i a) ttgH?7xxy:7*G- 2 577^^ (fin 
e) , *7At-fX=rti2cmXSJ2 5cm, fttij 

(4. 5 Omg) KjgALTl^WflttWgkjiSl^jSI 
ttttUTfcS. -t-T*, ^©l|Xft«S (2 0 0~4 0 0 
nm) Sri 9, 2 6 0 n m"C«)»3t*S:*«>fc. 
i<DbZ<nmWtWU&&5 0 » g/m 1 -CfcSwifcffl^ 

jftfll p°d WSA L T V ^ 9 6 KHtW * 0 ~ 3 % i *3t § ft 
So Sot, ±IE^ig^tfp o p(0^li9 6%JW±t« 
£$ft/c, Kig^J 1 lc|3aro*fetra«|cLTite$ft 
fc^OS0*«LPS«)*ttttJJc«)ift9Tfcofc o fi. 
5> : 7-S(i^lE»iit«?ij4lCfEttWSDS-PAGE& 

WB^LPScDfe^ 

±^5HF-*:=6 ( ooo±i, ooo, 
!)^S=4/»fi6f 

[0016] ft*J, KiS^J 1 K1B«0*«fei: LT 
ItJixfc^ilLPS [*l7-f7 3 (D i f co) 
tt*!0 1 28 : B8] 0>4M*tt&OiI 9 T'foofc 0 {& 
L, ^f-*ttft|E«Ja«4lce*<0SDS-PAGEfe 
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tllLPSOW 

±S^*= 40, 0 00110, 000 
8, 0 0 0 + 4, 000 

y ym=i 2/9t*m.zj5 

^* y -f a y$k= 4 5 ± 6 3 75 

mshmm=i 8/^*3^ 

KDOit=5±l/^i35 
[0 0 17] M&giU 
0)5 Om 1 1. 0 9%»K^ 10 

&<a&mn'b3cB (U1-?m.<r> 1 • *^r^ T> • *4 
-h) 1. 0 4gS-#iLTA^ 2 0ml©Igtt 
JHX.T5 Omg/m 1 c7)/J^$f££!ESi Lfc 0 
©CO&&3 TX^OTkm+T-Si: 5i&ilU i&iil^PflO 
BS, 11$, 2 8$, 3B3K 41$, 6^f, 8^f. 10^ 1 
2R#, 2 0B#, 2 4&3K 4 5B#(£&0. 5 m 1 

u i o° ~i o 5 im^Lxmmm^mm (btws!P£ 

(B A»gtt=i- K*» : 0 5 6 1 8) 20 
l])y h/Kp if»:£df;* 2. 5 g 

^•7" h V 5. 0 g 

1. 0g 

*yfy l 5. o g 

pH 7. 1 ±0. 1 

l = D3- (ati=-4) 4 & &^&W ft 'h £ => o = 30 

3D^-4S.u t =>t3=-5 7 <oy 
^7^ttli=ar-i~3 (#tr^5ASfefett-) i" 

KlittRWi&il&Jfctf 1 Df^ h-EB-20 U 

[ooi8] 3P--i^^Bic-r5^gg w&m* ■. 9 40 

0 0 8 1 4- 1) 

¥8117 0i»b«XW*»*l 1 6 6 4ft LTHrt 
¥/&3¥8£ 1 2 0 J:9«X«F*»*3 5 0 

(a) ^« 

©Sftttft L 50 
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©y^SfeMfe : - 
(b) £W#f§ 

©s smxtgm : efe-cfi^^^^-srg^, 

[S SS3*c«ttJ : 0*«aitt3- K#* : 0 5 0 3 1] 
ifflfifel !) y h/u* fa*-** 5. Og 

mtti&s 9. og 

*<-f 7 . 5 g 

7? h— * 1 0. 0 g 

jrxVflH- h y ?A 8. 5g 

ftiltMi'A 5. 5g 

1. 0g 

=a-h5/H";F 0. 0 2 5 g 

yy yrvh^y y o. o 3 3 g 

13. 5 g 

pH : 7. 1 ±0. 1 

[T S I *^jfti6 : B7KS!*I±3- K## : 0 5 1 0 
3] 

MfiKl y y h/V' c f J I*)*-** 5. Og 

N a C 1 5. 0 g 

h y 1 5 . 0 g 

7? h— * 10. 0 g 

>a7 D-X 10. 0 g 

7*K<7tl 1. Og 

^^g^ziifc 0. 2g 

MJ? A 0. 2g 
-/W l"7 K 0 . 0 2 g 
7J^r> 15. 0 g 

pH : 7. 6±0. 1 
(c) 

®-f >- K— /K£>£j?fe : - 
®GSt{fc7K3f»£$; : - 

®?x.vm<Dmm •. + 

®>>k7- if : - 
®?»r*i/y— tf : - 
©O-F-r* h : + 

(d) MftfiUOftffltt 
07? h— * : + 
©T K= s* h : - 

h : + 

©:x*7 ]) y ■ + 
®4 J •> > V : - 
©y/Ut*2/ h : + 
®7 7tV-7 : + 
®77>f : + 
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A 1 OVszl? P-* : + 

(e) twte 

©-r n yf^<D^m : - 
Q>T/\s*-y<DftM •■ - 

<&*;v^=j-y<r>m.6m.BLJ& ■. - 

[0019] 3a--2«^ai (S6!giJ## : 9 
0 0 8 1 4-2) 

mm&m%j:m&mmm±®i:M&mwftmic¥i8.2 10 

if 8 8 1 7 Pfl»e>*IWBMF*l 1 6 6 LTHrt 
3rK£*U ¥(&3¥8£ 1 2 B J:«J»XW*tF*3 5 1 

fc) eiTKIEfl-ra#t&, 4fl:^Wtt«lcS<5t, #*si 

(a) flMB 

©«## 

®^7AMtt:- 20 

(b) £*RMI 

1-5. 

©S S*^ift : #fe-C^aW*=»o=-Sr^J*i-5. 
®T S I S35J&ifc : ^E^Ttf^flsttfti,^, is5!SBfi 

( C ) ^awttw 

0)7 ■ 7°ax%?^/i<fclfc : + 

©'f y K— /KO^fiK : - 

&flMK**0£/ft : - 30 
©y-^y^OflJffl : + 
©y-U7— t? : - 
®^-df->y— If : - 
©O-Ff^ h : + 

(a) fcmmowm®. 

©7? I — * : + 
©T K— yh- 

©7A/-X : + 
Y : + 

y v : + 40 
®>y J-syY :- 
©y/Ufy h : + 
®77t7-^ : + 
®77^;-7 : + 
A 1 0Vy*.?a—?. : + 

(e) t^te 
©y ^VOJKKKR* : - 
©-^ P VggOflJffl : + 
©T/l^^ : + 

©7i-/l-77 = yiOK7 5: /•fbRiS : - 50 
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®*>v^y<nm&mifo : + 

[0 0 2 0] 3P=-3tW5li (ftS>J#* : 9 
0 0 8 1 4-3) 

¥8^ 1 7 BA»e>*XWa#*l 1 6 6 6fi LTirt 
#f£*n. ¥$3*£8£ 1 2 B J:9*XW**f&3 5 1 

fc) EUTWEtttam ^b*tttt«ica5<5#, 

(a) 

©Sfltt 

(b) 

■rs. 

®t s i : #4Eg&-t*c«ii#v^\ iBSSScii 

(c) £Jl«lttg 

©7*-yx • 7 , u*%yx.j\,%& : + 

©-< ^ K— /KO^fife : - 

®«{b**04fi)c : - 

®? ^y&oMm : + 

©■7W7— t? : - 

to**i/ff~V : - 

©O-Fr* h : + 

(d) &tmm<omm& 

G>7? b-X : + 
®T K— y h : - 
©yAy— * : + 
h : + 

®ai^^ y y : + 
®^f / v-y h : - 
©y/Wfc'y h : + 
®7 9 fcV— * : + 
®77-f;-^ : - 
A 1 OT-^^d^ : + 
(e) 

©-7 p ^^(Ofljffl : + 

®7x. -iVT 7 x. y<D#LT ^ y fbSfS : - 
®*»-<J-y<oW%WtBi.& ■. - 

[0021]®=ip--1. 2, 3 ^rtnt'ix 1 y y h 
/uOL-rtfH(f*K»U. 3 7 t CT*-««i: 5 L, 5, 
0 0 0G, 41CT*20 ftmiM'l-fcM Ufc„ * 

jb\ rWL-^H-*ifil4, f^73 (D i f c o) tt<Z> 

ttOWNaCl (5g) Sr^@*(cAtV, NaOHt 
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pH7. 5!C&fctf, t-hiJ'W-T'U gijjfc, "ftbm 

©#B*&*;K^ft5 Om iro«e*fc»»L, ^ftK 
5 Om I©9 0%i7xy-^MT6 5~7 0'CT 
2 0$MfflJH*U Jftflftt, 10, OOOG, 4tT2 

• h — 3— (ADVANTEC TOYO) 10 
tteOUK-2 0 0*ftfflLTR*««fc#L-C#-?*2 
0^*y K-*7fcJ:0»RLfc (Ni S. : 2 SUE) . 

d— X 7r^h 7D- (Q— Sepharose * 
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Fast Fl ow) ^rftoti'ftySft^o^h^ 
y^-ICttLfc gp*>, lOmMFM-HCl (p 
H7. 5) t 1 OmMCDNa C 1 &'Stt&WiWiX-Wft& 
XyMcttLtz'& s 4 0 OmMNa C 1 /l OmM b V 

x-hci (pH7. 5) x-y A7^.fsi4i®^sr^aa^ 

W6 LT, jjsfcg 9 6 %£1±<7> LPS Srfcfc. * 
fc, iilllMNaCl/10mMh!)7-HCl (p 
H7. 5) T»fflUfc. 

[0 0 2 2] 3-ggftcD&3lli#:3? 2~4©i!)t-fco 
fc. ^ftliOD (2 6 0nm) -C0)fflj£iiK*<3# 

(ioD=5o /lg ) , mm (%) lift^i-s^tw-© 

Lfc„ 
[*2] 
+ &M*) 



[0 0 2 31 
[«2] 



9 0 0814-1 



20 



(mg) 

LPS (mg> 
*6 (mg) 
SQ (A g) 
«f» (/ig) 
*fi£ (96) 



6. 8 
19.8 

3. 1 
8 6 
< 1 8 1 
96< 
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[S3] 



W» 9 0 0 8 14-2 

t&t2*MX*(mg) 10. 

LPS (mg) 76. 

« (mg) 2. 

SB (/ig) 64 

mmc/tg) <io8 

«Jg (96) 9 8< 



4 

6 

5 



40 



[3*4] 



X 1 0 o 



Btt 900814-3 



*gf2«<K* (mg) 
LPS (mg) 
tt (mg) 

ms (*g) 

l&R (*e g ) 
ttffi (96) 



19.2 
10 3.6 
7. 6 
7 3 
< 1 3 7 
9 9< 



50 



[00 2 4] ®£±M 

^MftfrbmbiMt lps *&«mm*\z&M lt 2 m 

g/mlS«tll»U 0// 1 *rl. 5m 1^7* 

r.*U^ glj& % 18 0/i 
1 <D\ 0% (w/v) SDS, 4 5 /z 1 cO5%0-y/^ 
;*;7' > ^;n? /-/W, 90/i l©CBBfefgE 11 
2. 5//iro0. 5MF!)^M (pH6. 8)5.1/2 
2. 5 n 1 ©^S*Sr*Px.T3HSLfcSDS«!!a«l 0 
/i l*aq;lTJ:<»'&L, fc^T 5 
Lfco i0>aq*^ifffclc^+fc8LT*iftL-fc. io 

ml 010% (w/v) SDS. 17. 9g©M^ 
5153. 0 3 g© h y*£l U y h/KD^@*(C^)»L 

A4xfc 0 2 0 % # y T * !) >V7 i. Vf/v^WM 
4flc@£L. *^y/H(Hc*»SrAix, mE&5 0vfc 
ltfWL 150v(CH£LT, fe*i4*yA'J;9 

feSrSDS-PAGEfeiW«-f5) . »«Ji^T^(-> /< 
4 *y y Ktfc0>«Sfefe* yH61-0443 

fcaS^fi^-*- [7r^ ->TfeSJ<7) L MW# y 
FE : 7— t?b (9 4 k) , T/P7'5:> (6 7 
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k) . iTfTlV-fXV (4 3 k) , *-#=y^Tyt 
K7~t? (3 0k) , hD^Wi't^- (2 0 
k) , h7/^?y (14 k) ] , *<-ff- K# 

•^l;^— *- [7r/^->TthKO 1 8 6 0- 1 0 1# 
: fV (16. 9 k), XO-Vu 

\f> I & I I (14. 4 k) , ^^ot'yi (8. 2 
k) , ^^Ptyi I (6. Ok) , 5t^D^I 
V (2. 5 k) ] ©aclMt«*»e>LPS©^*SrW-j|[ 
Ltzh, 5, 000+1, 000 (ift9 00 8 1 4- 
liC*jfe1-5LPS 1) , 6, 500±2, 500 (B 10 
#90081 4-2(Cft*-r5L P S 2Wgfl£9 0 0 
8 1 4-3(CS5l5-r5LPS 3) T'foofc 0 ±ffi«!fefe 
(C*3»t5LPSl, LPS 2, LP S 3£>&fe«£E4 
l-*-f„ ENid^T, #^-l~3^^r^tlLPS 1 
~3(C*fJ^1-5„ HI 4 (^$^5 J;? Id, LPS1I15) 
^*3^#iS{Cb^*t*ofeSfefelrSr^Lfc. LP 
S2li3 0, 0 0 0^4 3, 0 0 OOPB^lCb^fe^ 5 
Bfc&iiStf, 14. OOO#T<*>S&fe»0>Sfcfe£J:Jt 

^y-frS^A^&WWL-Cfc, LPS 20 
2n*t<Hrw*a*ffi<. OV^LPSS, LPS1CD 

mxm< t£r>. m,9\ftW)x-mmt}fttz;<*->t~&-r 

Z>knz.btlZ>* X, LPS4/«ft«l|Jl*©JttLP 
S2, LPS 3. LPS 10lil^te</«CoTV^5 0 JU± 
W«Sife**»e»» LPS2ttJt«W(S^©LPS*s# 
<, ft^-C, LPS 3, LPS 1 <Dlil£*<0$]-g-J±'>4 

[00 2 5] ® iJ^gfi 
^s^-MI^^ (Ch e n-To r i b a r a) jfe 
[fx^f, rT^-yr-f^/L- ^5* by (Ana*30 
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♦ lytical Chemistry), vol. 2 
8, 1 7 56~ 1 7 5 8I (1 95 6^) \zWMLXlk 
(DMVIiCftilz. LPS1, LPS2, LPS3&&SIJ 
ICj8ff*|C«f#L--C ZftZ'ft, 3 1. 6 M g, 5 7. 
6(ig, 10 3. 6 m g<DLP S-Sr^b-2 0 m 1 CDigf& 
&Mm U 'M*&f I- Aftfc. 20/i l©5 0v/v% 
fift&£85#PL, 1 6 Ot;-C'2^*0^Lfc o ftl^T-, 2 
0^101 0 v/v%ii4aSSKS:i6iOLfcftlC^/-«— 
X-lftfS\M&LXRit$-£tz. -troftlrO. 5ml 
tf>^@?R, i^TrO. 5ml05£^I (lml<D6N 
2ml©lf* 1 2ml©2. 5v / /w%*Ll7' 
r^T>' ; e-^i>.S.O«lm 1(010 v/w'/oiDT^a 
/W^HSriS^LTSailiL, W0. 5ml4fl) * 
fi5jPLT^fiT'3 0^-^fegLfc^lC, 8 2 0nmT'CD 
SiftgOD (8 2 0nm) SrWJgL-fc. 4*3, 

a») *ise*-c#*u v^mm&kLxzti^ti 

2. 5^g, lji g> 0. 25jug, O/ugfc-^tfO. 
5mlO»IISLTtfflLfc D 4*5, U^lgli!) 
yiI*i*!)!>A4. 3 9 glCtBS-t5o 

5(c^-r« 4*3, «3t«s:^i-*fittt, mmvxnmA 
mxhz> 0 y>m (us) tt»#**»&tr*s*ifciffT 

fo3„ y>* (»fi%) tt, **(£J:9Sr*L-fc. ft 
*5, St© ro. 6 7J 12, &$eDy ^1 y gWODl 
SrffiL, f-^/i^gli, II*l«Lfc#LPS« 
itg (mg/ml) SrJg-T. 
[&3] 



O. 6 7X XO. 0 5 



y^fttt, ft*ti>JjH-*L^ ^45. OOOSf: 
[»4] 

v>m iwm%> 5,ooo 

x 



X [0 0 2 6] 
[*5] 



1 0 o 



3 1 



LPS 


ft** 




«;>«; <tt%) 




1 


O. 36 


O. 54 


1 . 7 


2 ± 1 


2 


0.31 


O. 46 


0. 8 


1 - 2 


3 


0. 87 


1.30 


1 . 3 


2 ± 1 



[ 0 0 2 7 ] ®c^LZ±±>££& 7~ 3 7 9H) irfpftlLT^Oii^lCtTo fc„ LPS* 

i^yy-^y (Elso n-Mo r g a n) jfc ^@7Kl-Sfi?LT 1. 5 8mg (LPS1) , 2. 88 

OmSfk^AfflHR r^k^g^PfJ^j No. 4053 7 50 mg (LPS 2), 5. 18mg (LPS3)/mlO 
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mmzmML, ^©ioo« 1 ^?y a -*ty^tt 

/* 1 <75 8 NHC 1 &mULX 1 1 0°CT*1 6 B^APffft L 
fc„ 4NNaOHSr*>)2 0 0/i l^JPLTpH7t L 

fc„ troiOOu 1 £#©L, Bijox? y a-^f+s'T' 
yyKAft, 2 0 0 /! 1 ©TIEKSIlASrAPifc 
1 0 5 0 CC1. 5«FBI*PJRU, ftV^-CjfE*T?&a 
Lfc 0 Jk^-C, 1 0 0/i 1 £#&U 6 7 Ow 1©96 
/wtriPx.. JSlc, 6 7 » 1 coTI2K*B SrflP 
xfc&IC^fiT* 1 nmUkW. t, 5 3 5 n m-Cft**£»J 10 
£Lfc„ ft*a^SJffl^i:LTIiO. 2 0-2 0 0/x 
g/m 1 ON-T-trfvl' ^af 5 > (fP)fe*fiHtt 

(f*^A) 7 5 n 1 ©TtWt 2. 5ml(D 

1.25 N^S5l^- h J* LTHS! Lfc. 

(UMB) 1. 6g©p-^f^yX7/uftKi: 
3 0ml WjgJ^gft 30ml©9 6 %ai* / -/U&rl-g- 
LTfBSiLfc. 

SfriK, lpsi, lps 2, LPS3©^yf?y|: 

9± 1/5H=-S5, 0 0 0, 7 ±1/^15, 20 
0 0 0, 5 ±1/^*5, OOOfcofc, 

[00 2 8] <2> kdo^JJ: 
KDO (2-^ h-3-r^-*->^-^ h*- h) ^* 
J^7i^7;yS [v'f t' T—>\> (Shaby 
R. ) 7t!)f^/U /M^-^rA (An a 1 y 

tical Biochem. ) , 58 (1) . 123 
~1 2 9H (1 9 7 4^) ] (Cip«!ltT^<Diii9(Cffo 
fc„ 5 0 0m g W'^7i= IVT 5 >\ 5ml«i?/- 
A\ 4 5ml <0*ft», 50ml OSttlt {±X%i%®, 
XttSl) 4r-&*3*-CKDO*Wf«ISrilKLfc. 30 
0 0/i lie, (1) 0. 5 0 5 m g/m 1 ©L P S 1 £* 

5,000 

y = x x i o-~ 
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*^tf 2 5 On UKfMcflHft ; (2) 0. 576mg/m 
1 ©LPS 2£^tf2 5 0 // 1 ; (3) 0. 

5 1 8 m g/m 1 ©LPS 3 5r^tj>2 5 0/! 1 ^fiTkif 
tt ; Ol^-fild^^^. 1 0 0X.<DW>B^m^X' 3 3 

awJMRfcKJft* (2 4. 5*0) ■p-?3o#r B i&£PL, 

oi^TB3fc#jte#;£tf3 2 0&{£v*4 2 0> 4 7 0, 6 
3 0,6 5 0 nmX*<D®tmWHBL$:mfeLtz (ffi'J£ffi£ 
#*A4 2 0, A4 7 0, A6 3 0, A6 5 0it 
5) , &»fWiLTf4, 0. 5/i^/mlCKDO 
7^=7Ai DfcHv'^ (S i gma) tt»] £•£ 
tr£S*2 5 0 n 1 ^ffiffl Lfco 

S=A420-A470+A630-A650 
^fl^ti^fWiE (St) liLPSlt'O. 109, LPS 
2T*0. 078, LPS3T0. 0 9 9T*fcofc 0 
WftOtt (Ss ) 140. 2 4 6T*fc>9, ^©TRcO^Wfit 
140. 0 0 5-efeofc„ r©tt<DJt®E(Cj;*3, LPSI 
\Z\t2 ± 1/^45, 0 00, LPS2KI41-2/ 
#^*5, 0 0 0, LPS 3(C{42± 1/^1:5, 0 
0 0(OKDO^-ai^5i:flS$tlfc c fc*S, rftktf) 
tt!4, LP S 1 Zm\ZkZ>t, 3fcft*$ft5. 
i&$l;i"££*l5KDD<Ditg£x (^W/ml) £1" 

[&5] 

0.5 X 



0.246 0.109 

±fB5£*»b, x = 0. 2 2 ltit5 0 ftoT, LPSI 
CDl^e/W (5, OOOirlS^) l^ltlSKDDfflt/l' 
»«ryi1-«i:, &5tfcJ:"K y = 2. 19t/<f5 0 
[fee] 



= 2. 19 



O . 5 0 5X 1 O" 3 
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